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* * 

ijuLJI J\ kSp ^lil j t 4JLSJ Lf I aJI -dij U J*>-j <0L>- 
* * * * 

. jAJl jAjSl J^j OwJ-l j>^jJi ih-Sn ^ jU Jl 
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. j J±4I 4)1 V UT y» jjSUl ol» 4 .jjiil 4)1 V UT oT jiJI olS' 
J aJIu>- jj *1ap jlj t^jSJl 4)1 ull ol jj>U jJUIj 

^ ^ u»is ^jSii j*i jpj ju?i jiJi»jp ^ ^luji VJ j.jy 

ft 

.oLlScJI i»L. *iS <Ui J* jJUJI 
aJjS(I ^ gku- ^ ^ 4 JJju "ill Jp Ucj-ij 

u j* oi *J jij^Sii oi* jr jj jiij ijub ^ ji ^ ji ^ 

^ JI (j? J a iJI JJ JI ^JLk, ^ JLaj t l^JU J ^ 4 a^JL oi-L ^UL^i 
' ^li jA Ifci J^i, ^ l«JuL f. ji\ OUJII J U^i ^ oVUj 
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* * * *- 

iJjaaU ^ jj-JU J t j*aP JSJ jlki f Ip <u£Jj w^>U»Oj-iH 

!*ii^> :JU; -J^iJ 4aJ>II 4b l obL ^jj ji j^Ij o"\ J ^ 

aJ^JI ajU ^jcj ^Slli dUJ^ (r) ^ LLUil v> 15 Jp ^ ujjjJ* 



J JJu & » :5jW Jli (T-T/i ) ^wjL' t JiJ^ ^-J»j i^LW'j 

<^ rrn jjuJi . J!sui v ur t«v iUJ * ^ it-"^ i *- JUJi ^ ( ^ ) 
u> uuj* iii : (io/ta) .^Ji; J >-J» J>u (rt/iv) jj= (r) 
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j^'j JjW ^J^lj olj-JI jJU> j o! )> : JU; ^ J, 

Lii JiJUw- ^b IJjfc cJU*- b> t^j'^lj olj—Jl jJU- 

oU J* JL-j^aJI yyOJl c_JLfl JjLu; l^i Ic^&l ob> J^x. ^ jLj 
y • ••cr-j-^ j» J! i*U ,1 L/ c iyb ^ ji ^ 

J uij jir ^ ^js jp a^juji oijU*^i « Ia jb oi is*- ^ 

lil V UT ^ aJLj ^ jisJ Uj^ : JUJ Ji; vjj 



5^Ij! J* «,m Ia* CA± Ui :4iJl ^ ^^3ji r u>i J>b t M./t) JT ( > ) 

m iiU. AOi^ U r^ail^ Oi>^ ^ JUI J y>, ^JJi oy^, ^| .jyji 

J* r 4, y ^ ^mI^uj ^u. o» >*j 1 ^ijj .uiju. j, 4^ ^ 

. ( 1 AA/ ^ ) iJlifll fl^ku ^ 

i>. M Li ^ 4b 1 jtf jii ^ ^1 jii .(iA/rOo^^jt (r) 
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Oljli^ L 1 ^ J^- <j' " U >^ V 1 O^J 

i^UJl jJUilj JLjljSJl oljli^l 0^ oV^ 1 ^j^j.iJj&l o^U^U ^J^i 
^AJI jwidl Jij . JJ ^ "l3j>* o& ^ ^ 
oU>l jr^j j-s 1 *JaSU j £^ ui J Oi^ 1 u* ^ 

^^OJl ^ J^>\ ^KSp Ijii ^ Ij^jj ^-^ ^1 

J jvj^. ^Ul ^1 i^JJl j^*Ji Ui* J ij^v ^ -r* wi 

<itL±^ jjJl^ jLJI Ua, 4v/ JUJI ^-idi LijU* ^ >> IjL; ^ 
^ 3 j Jail JuJLi £uJ Ub JJi o ^ i> f^ 1 ^ °J^-5 

. i^Jp Juy M i- ^ csi »-r-iJ k=*i ' J 1 -r*! ^ 
Jf -udl J « jL~il j^bl >l i j^r ^jUaJ* ^_-iJl (.xi o5j 

„ iJ^Jl oL>J ^^JUli ^-jLJI i) J J^i ^ 4 

. jb _sSUl f}Ul.up 

* • • 

, ^JL* jaii* : til >S i>» ( Y ) 

\ \ 
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J! Jer <y ^ i r^ U)l y^ 1 ,U JJ ; ^yJUJi ^r-idLJ _pv^ ^ jju 

ObT JfcjJ jl b^Ll ^j^^l CuU, i^iu J^y ji u^Jll iLiJI 

. I-ojJt liibi-l olf*- j l«J cOi^ p»Uj: ^^SUl jl jjji 

lkp»i ji UUI oljLiVI >;! ^JJl >"^l jUl oi v dLi V ^JJU dUIT 

. (T) <J_£b.j JbJj *jl>w. Jjl v^b. J ^Jdj ^\ ol jiJI 

Ol_^-JI J 3J ^ Oi'^^ : Jbu" Jli : b^ U yJUfc ^ ^ J\ V\ 

M ^OjJ> j** V* p*j OjjC 

<i>i ju» Uj ^jSiij oi^i j ijjkj ^ J} . juj jis : j^b ji 



. ( \T/XV ) J^Jt 4 JijujU Jij ^ : JU; <Jy J,b ( T ) 

tpt-iJl j • J * <Sj®& * : jj^Oi JlfHj <$J*$j Ju^bf Jli .(or/n) v^^uu (r) 

uu. ^Si J^ai (rvt/>o) ^^lu oT>yi r ^ ^ifi ^ ^ u 

. ( t/r d ) jyi ^.u ^ ^jjkJ» r u>» ju* jisai ^ i iaj ( o * o/v ) 

.(ud/v)«jiy^i (o) 
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. (<) ^OjlUJl ^1 W**t a*^ ^-j^ : ^ Jl5 

LjUl (T) « uT jSJ» j jl**>l » : ^ <> cT 1 * ^ $ 
J\ ,yj ci-ljjJIj £~Jb iU*. j/Bj ^^3b iji^r V**^ j 

^ UiU Li* Ui v 1 ^ f** J J-*^ t^J b U> 

1 JuJti j J* jTjiD ^^JUJI „c-^ ^ oi Jj*J' 

Mj 1 jJaJ U Jji JiUJSlI JU: *i Jo^j ^U^-lj Wl; «V- <J-> 

.JujsjJli XTjoW ^Sll U'l^i fUdl il V U & y>j jr>Jl 



.(ir/TS)o^Ji (\) 
.(1/^)^1 (T) 

.( MYV Si- JjSt out OjJu» Jij J^l JuJI jJs •O'ijSJI J • v^" (r) 

.(tA/ro)>u (i) 
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CSJ ' W Wsas &\J <j bj-ji-li .U *UJI J^l Jul ol y jlty 

|f>Ji UJU- II* Id** J«6 jlj c J~Jl Ljj^. oi j)l JU 

.JjJ-~* f^"L> dj-'l* j*>- Ail 

JU-JI 



- (riT/M) ^j& s (Ul/r) ^ ^1 j^ae ^ ^ .(rv/ro) >u (0 

• ( AT/TV ) ^ jJaJU jUI £.U-_, 

u 
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LSI ^j^U j Li JUi jUo ^ j *M i±\ ^ ffy ■ J^" J 15 

LJl WIS t U/ jl Ip> U5I ^jSUj Li JUi^ : JL~" <Jyj 
dL~^ jJLUt : *L~JU JU; jjljli : <M JUi 

.( >T t > ) cJUi ( > ) 

J u;ir, iaJ* uu£ p aiji ju *;i ^ : oU£Ji J^. (r) 

.s^i y^Ji jb .J. (rir/\o) ^jiU i'ijSJi r ^ ^if 1 grh (O 

\o 
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< cff-SlU > Jli I.T ^ull Jp »M J} ^ ol jjg < ^Uii ><Jy 

* * c 

CJlT jl Cij ^LaJl Jw>jJ1 ^jub jl^Ij t olj^JI oAA 




. j^(\.A/rv)^;iJi >*aj ^lji (r) 
.(n/TiJ^jsW^e-i; J ajJ u (r) 
.^j-Ji jSUJijb.j, os ( ^i s? JUi.jU lf ijoi J aJii ^ >i (i) 
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|PJlJI Ji-b iJlJJI C>l jUiaJ^I ^ ^jJ^JI |f t Ua^SL. 

* * 

fr^l J*oAiJ L* >^ <jl£i Hydrogen Ions JuAl jIp as>^Sj 

<>* 4jpJU J» Jifi^Ul 4-jl ^ ^JJI JJ^JI <ubS* J Jl*J JUS 

: <uLU- 



.(rVrO^' (>) 

^i^^^^jfli^i^fi^Ntj^^t/^vJ^jjWi >;i . .ucj sl^ju jit dUif (r) 

^-Ij 41 J*«i oljlpji CJIT :o^bij ^1 Jlij .UiJw £. 

.(TAT/U ) gjWjSJ* 

w 
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■Xs-lj SjJlaJI 

4JL J 4^ ^ *UI ^ LU^j^ : JU; t .L^| 

JyLJ <jl £XaJI Oli ^jSflj i^JI Oli : JUJ JIS 

• (T) ^ Jji>L jjt Uj J^ai 
u* Ajrt j^L JUJj ^[^^ pS\ jjj t ^| ^ ^jJIj 

ui-kJ La j . jl j! ^ ^ 5JLt 4J ^ J^jjJ! 11* 
u *M ^Ujl mi ^1 oT^Jl 4JI jl^l jJb ^ 

^Ul Water Vapour *UI jli ^ Wj'^l Olk^Jlj jUJI ^ 



.J. .Uo« TTT^ ^ iL.Su .jT^DI J ijjSJl oL5U ^1 ^1 , Ja\ ( , ) 

-k— ^jij 0-/r.) ^^(u/r.) (u * n/Ai) jjLW (v) 
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. (r) fbj ^ J ^vaJI ^JL oLJl£JI jJU- Jp j^UJI Aiy\ 01* 

* * 

.f4~l>* o£Uj dUi N^j ifU- JT jUJt jjj :ojbi Jl5j t >i ^ >i ^ 

.^^(i'NA/t) 

(Y/U) ^ 0) 

. (vr/u) j^UJ» (r) 
.(rA*A) ^^^^iur^ij (r) 
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*V>f* # ^ ^ j&j t^jS/l J>L& J^i- *U ^ OLS' C^js-J JJ j (V) 
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. Olj^— LjJL*>- ij l^-JI .wo frjfwJI (Jl AjjjS 
» * 

J jjJJ jJI 4,, <JJI k ^kuJU <joUJI SjLJI c^ljSJl oljlju* 

J 4*Pj _ <UP jjl ^ j JU* JL^ f L»MI cS^' \1* fAj JSj 

Ml JjJLjl OU-jJ ^ Ji J*a* M ^-lj ^ ^ij jy*A\ 
£>\ jUtMl j SLjJUJi jLall J Oijj jlJj . oUJI jva^u JvaJl lil 
UJ ^Ij L^p Ij^ SjujJi ^ t\J\ ajMI oil iJ_£JI 



jlU i.jjj ju*j ^* ji £i> aO» *>u» oir ^ jr o| JJ .( r Vr ) Sj*J ( \ ) 
.( it v> ) out ^.i^ ^ jjui ^ UJ ^j»yi ^ij ^-b t*>^i.> 4 «J ti^i 

. jiai ji ,juji ^ j»i>u Ufi ^ij ( r ) 
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. !>L» A ♦ ♦ ♦ ' 

. ^j^l ^iai £j *>Ui X>}j j^iJl ^kSj 

. c-^Lj c-^i j^j ^aL c * I aJlp jc^^j M clil ^ jJU- 
c ^ j ^JJl^ JjL* oLJU>» :^j^a1' J>J-^ J^p A->N I j 



YY 
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f (J/iM^I) Jl 



oljlJLI oJub ^ j^lj J£J Ul >^l J^t jl Uj^I 

JJJI ^ ^JLJl dJ jJJ ji U ^^JJI M )> : JbJ J15 

m ^Jij ^^jtji ^ ^ ji aajjX\ ^ duos' 

jlj^ ^jl^_ ^JOI flJ lj^, J. \jg t JLtf. Lo jbwMft 

. JLL ji Uli J:^, J, ^ 4 >~Mi 

J J ^ : J^" <Jy j t aLj£ JJ U^-A^XJ t jlflJl JJJI Oji-> ^ J 



.(n t r-/>o) j^^J'j (n/rr) .( >o-i/wi 



rr 
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j^JIj OjJU {J ~+£}\ ^ij Msii lift tc^LJ-lj JwJI iap^UI 

.^SIjnJI ^jl,- c^JJI j-UJI jyjt*L*aJlj 

JS" aLc>- Juaaj ^ JjL* ojjij^ JUJ *J yj . (r) ^djA*j ^yi} 

AJjjJ OC AAmA9> *UiU t|»bJJI ix^l Aj.NI oJu ^yj 



uLJi ^Uj-j (rr/^o) ^jju oijja f L5^Si ^-u-ij (y^/t) v^ 1 i»u ^ij 

.( ur/r) j^uu j& ^ s*&j(v/rr) 

.(O/Wjcr'ji (»* 
. iJI JUS— • oj^-i jJUi* ijL jiw*- O^j v- 5 ^ J** 11 



re 
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oUa^l j^Jj IjjiT ^jj! j£Jj Ov^^ll <Jj 
^jwj 4 4i>**- 4)1 ^Aajj J^i ol -u* LoIjl* JUJj 4JU*_ <0Jl jlT 

.C^j U jU&l J* ^jSlI CJU tr gJU JLsU Ijwj Cj£jZ\\ 

(0 Jul 



.(t\/\r) ^ (r) 
. ( > > v/^r ) ^ out £»u j 
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J* 4a~*~J\ jj*a*JA J^jljjl j^. jj iJjJUJI J' Ju, 

4 •Iji-NI Jai- .UP W j^l S ^1 ^UJI J* JlpU If Ja>. 

<uU Oyu-lj Oj^Ull aJI j'^l U y> ^i^JI 11a jlS' Ijlj 



JI _ ail ^ _ iU^l Ju jij 4^ jTjSJi iUi* ^ OJJ6j , ( r ) 

•o- L -*-> , J p** 11 bo* l >~" 01 yUi jl« t«J* J>»*ai o ^ 
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Wi i}?3 4 J* Tj^U- AX uSf ^ 

: JU; J 15 

l^j t^M '^L-^ ^ i jLJ&i Jij^ 

. (T) lil A;ljJl C^ry\ 3 

«-U JaA^ JJLlj^ j c OjJju ^gjJI frU ja.i"jC Jl^>- (JUJj aJU^ 

. ji-^fl tLpX JaJLj£ ^ 1^ *L^I jli UljI j t o^jic ^>Jl 
^>tJU Ju-ij jl^-j J?Lo jup J-JI jr ^ j* ljub 



.(vv/rv) 

.(MT/W)o»>i l C^Sl^> (T) 



TY 
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jUUl iv^J* tV^J UUj 1*1 £j\ jUbi ; jjjil* J>\ J>u (0r/T0) (tfc 

grb i^IU JUL "ij tgJ* .U JCb i.jl^. <kJUt ^jjl i^UI jujl^JI r^U^lj i ' \/u/r) 

.(0 v/i) Ja^\ ,*Ji 
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l^ljj] eikii "y*~3 (j^o-J "*As>r JLfl : <Jl~ Jl* 



J oI/NI JjljJ ^ji J JUJU ^Jdllj 



,jW>UI j£J ( AV i An/T T ) JUI ^.brj ( Y Vt ) ^ v» y* oU . uw> 

jl ^ otf o[j lO'jrtM ^»>i* ^ ^ (rir/u) 
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J uij^ ^ a*M o^ij S^T ^Sll 

jAsj 'jM 1 «> J^ 1 jJ-b ol^i jJ^)> 

• 0) cM J! j* u—^ 1 >~j J^' J* jl^i 

jl 5 jUS ^ J ^iill j . lT) ^^Ul J* ^UJI ^iJ Up ^ji, ^ 3 t jjji 

£>J-\j JM\ J^lj rSjt^p JlSj . (r) 4xUii ^JLi JJJI 



.(o/M) ^> h) 
.( uu/rr) j^UJi ( t ) 
. 1> (rro/\o) oV fi^-S ^U-i (r) 
.( rro k m/\o) ^ ^Jij (>rr/Tr) jUi ~u ^ ( t ) 



r • 
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ji (T) C j^ aJ^J JTj . r UJI J!> l^ljji *L5i ^r-o-^l Jjl^ ^j^ 1 
Jl AiJJ SjULI J p&l jT ytfl alii Jij c Juj^J tci--*J1j 

. IgJU-b J AvjjJI 



.(l^/T0)oli^ (\) 



n 
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^ jy <yj o* tijfcj tojLJi ap^a\ j ^ j^i i^l 

SA> 4 V-U ^ ijjT^I oilfl j^UL ^SU J j*. SjLJI 

oj^j oi ^ m ou SjLJi ou ^lai o Jut y ^ ^ 

JojU* ^^Jl v o>- t uu ^ >bu ijjL^ ^ jr 

jis t *^ jr jjuui jwj <;i>w. ^1 *ju, m u ^jl 

• (T) if*** >.>Ji jioa dlJS U ^ ^ij^ : JU; 



L- jfjy _ ru jjkJi jjSjis («m J <in £.) ja\ (^) 

.(rA/m)^ (r) 

rr 
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mm 

m 

^jji > bi b 1 : Jis ^ ^1 ^ ^jSii ji u ^1 

jlj 4 L^S; JSliJI ajjjS" ^j^I ol J^-l jjiS"jJI jTi jiSj 



rr 
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^jjl J Sop-Ij Sj^ Jj»\j lf~il J j>- jjJJ (j^jSllj 




C-J Jijt :(5*lj»» JUt gjAjl Jli, .^.uJj^J AO^ Jt»-i jjrf'jW *W — » ^ Jill ^ ( V) 

u 
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^JaJb II* j Oli^UIl ^SLJ Lfkwj Uj^-j Ujh ^ 1 4 1?,,.,,, ^j^l 
^Jl J ^jljll >AJI r U>l J IS oSj c^jSlI hjj? g J>j\*± V 

-1)1 Uo : Ja^JLI ^-^.UJI v_^U> JlSj (T) ,,ol/NI uU lk~, 

1^ . (l) l^k^ ^ UUj o>} j~>3 

jJ4 c^jJ'j tJ£-iJI o^jJ^x) ^UJI ivi^ ^yb ^^lill t-^-U? 

o^-Uw ^ lil U»ljl ^j'^l oJia e 

. 4)1 0^>w. 



.(r./v*)oU}Ui O) 
• ( iA/r > ) ^1 >iii ^sa ( t ) 

ro 



http://kotob.has.it 



. otj$" jii jft-j Ji>i rr/> o ) ^yji ^ jfi ^.u jfl . ( n /ri ) ^ ( > ) 

.ij-JI j^«J JjJu J^l 4j JU ^jjl ^w-uLJI t _^JI ^ ( yUI Jt. jjl ^ ^ 



n 
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cilisS'l (j* ^-b ti>j^JI «Jj C^JI <£a)I ^j^-J 1 j^J'j jvtfUil 

JLIojU-I 

o\£ ^JJI Ju*JI J-SsJLI Jl 5ju*j 5 jlil O jLil ^j^J 1 Ai^l olfc j 




.lUjUl JUl IjU'l Jli 1 ^1 ;^Cik* jUaJI lijj^ :V^> JI ^ ( IVO/t ) 
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t IfLjU J 1^ li^l jj Jj^l ^^iLl ob^l J 
J* L*^ , C L^J\ J* Lu* ^1 

ol^UI J ^Sllj c bjl L^i oU^UJlj ^1 J : Jli 

l*JUI joS iJ^U J* 1^ 4 cLii JUJj ^Ut^ j-L| ^1 

. A-Jp ^wJiil (jLiJ j t <u 

^ytf 1/ ^jyjt co-ji . jiij ( i . r /A) oi* J^ai 
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. Jal>\ aUp j j}\ J^- Jp t ^aJI 
4 I^IT j>- c^^vX SijjJ.1 O^J-I Ol^Lkli jJi ^^Jp 

j j^Ui jujit ^ui jj i i^llaj ci-A*; ^ <. uuii 

f-*-^ J*J 5 >f 1 J*- Ws^J ^ JJJ^ If Li »LJi J j 

*Jj.xJl oJuy U jU-^U qwil olSLJIj JuSlI J*j u>l 

If^Jj ^ ^ Ui^> 

• 'ujWIj iJj^Ji J o>^j 4^^ 

ji p^Sy ^ U jp j^JU «ji Jp j^UJl y» Ji ^ : JU; JIS 



.(W*)^' (r) 
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. jAXJ 4$"}UI J yOjX\ j+J jPiJI J J ^J^l J 

UU! Ifci* ujjilS ^1 IfUl tCJJjlj l*i>j ^jSll Oj^i 

JLjJJI JAJiJIj . (t) a,jJJI J* 4*J»li aJM.> Jjj S/tfl 

. jUjJIj * r * J icJlj ^ Juki jUt -JS" J-*j£ 



. J;UI (T) 



1- 
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.(or/rt)L- (O 

t\ 
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ij* i>^" ^ ^ S^UI l^i LfriULxTl Jj! cj^l 

* 

. (,) ^ v bT Ml jS\ ^JLJi ^ ^ j 

Atoms oljjJI jl o^UI cii^l Ujl^ Lip IJut cJ jtfj 
OUj^^lj Protons oL^-jjJI ^ jJlSj ^ j&J 

JLj.^ OUyjjJIj Neutrons oUj^V^jlj Electrons 
lc- Negative <-^-j£Jl JL^I oUj^Nl Positive 

i# 6jl>Jl Jp Jx. IJubj . Neutral Ju^JiJI <bUi- oLJj^^JI 



.(r/u)L- 0) 

.^iUJij 3.01 ^ s^ji .1^1 auju 5j jji .ujjui jj, ( •» ^ . ) ^ ( r ) 
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l$J t~Jl j ^> : JU; JIS . o^jJJ v'^ 1 «f*JV J-^ 1 ^ Oii^ 1 

Olji dLJ Jl^ j Uranium ^ j_Jljj_Jl Ol ji jl L^J* C~j .xSj 
l^o jikJ |f L"li ^il Jj »3=jwJj JU^" Radium fjoljM 



.(>V>o) >!->■' O) 

iiil ^—J WfcJIj Beta Rays U ^ Alpha Rays UJI " J/iH S*iM» ( T ) 

. Gamma Rays UU- 



tr 
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ISI jj^ll fl-uJlj >fl ^ LUJi oUJaJI J Sjl j±\ h>-ji oLJ ^upj 

. (>) ^ *|<wJI J SZoj UlT t U- jJU* Jj«dt ^JUfit; jl 

^1 UJUI jSUuU oJut . (T > viJJi > jjuu .^1 J 

AjjjP oJUbj ^' I yb Ijjh t L- jLfj JLji <J ^ IfS'jJu l$JI 

ft 



.(uo/^ujSi (>) 

. «J ( r r - T > /A ) jJdl ^-iJ ^-1 j ( T ) 

11 
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s-xii /Uji roi,nv»nv ^ ^ ^ 

tLji; jl- jUUjj roA,AV^w ojoS (jjy fc- rr J 
53U ^"^l jj&j Ju>" ^- ol» diJi J*j 

i^jj^ : jis Ajlr tfji .t- jl ^ j ^ 

to 
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jujji J0 ^Sfi fjjj c > CJ% 

?^ ji ^1 J r ij . yu* .cube ^ J lyj, cjp s j« 

. (>) Ijibjlj cJ> 



OtUj . ( > or/^ o ) ^ oui ^ tin ^ i-a ^ ^ ( > ) 
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^ ^J>ll Jl ^jdl oLJl C UUI VJ -^ J^l J** ^ 
oliUJI jo ^ J_, ijjj ^ aJUJI 9 Jia j uUJI 

*U *M ^ LJj-jLi ^JI^J c bJI LJLjij^ : JbJ Jli .<*j^LI 

. (>) ^ji* J Uj o^uui 

Ciil ISI ^ Ais-j ^^iCfu\jJL, J-ji ^JJI ybj)> : Ujl 

oi^iji jr ^ «u bj. >U *ui a, u^li jju la-. *^u; Lu^ 

. (r) ^ojjTo; ^ ^ ji jju AT 

Jail jAj iojw pUI (^i <, <U>- j <£ju ',>j : (jL>- J^i< 

A 

2*13, tj> *Ji jOl; C LJI J\ aJuj£}\ >\J\j .jAJI g.J\ (XX/\0) ^ (\) 

C — ij i : TY*\ <j0 0*1 j& VO* 4 ^ JJ^' 0^ ^ Jy ^ ( T ) 

.(ov/v) (r) 
.(nv/t) VJLi j*j (0 

IV 
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AiUw- 4jjJuL <UjL. <jdl O-j CJl£i oUNl ^JUal 4*~k)l 

'-^ j^'j J^ 1 p& au-j ^ tLjj ^ *i .ui jySLj 

: a/>|I oJub ^jj^iJ J ^jl^JI ^oUl ^>U^I J_yL 
Jp jLSU-, jtu*J jl^Jlj JJUl oi Jp JLf^l oJ^ jU; aDI 

^ t JJJL j^-Jlj 5^1 MjJj jl^JI ^ ^ aJ ^_ 
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J^UU jijlj olli; ^julj j jSUi JUJj aJU^ dl jJL>- jju 
<L.l£u ^ U^j jUJIj .Ijlij c bJl J jjL}\j ^^ji, J i < j| J 

. (r) jlsLI 4 SUM c^>-^lj oj^JI ^UiJ ^1 

jjUuU CjjUJ! t ^i-'SlI J U u a>u axa CjjJu qujUil! 

.»j^(u/ro) ^Jij^jijji >*)i (>) 

. JjSli . J» r • > ^ jb . J» . jiiju*. jj^jOJ sj caH\ j^jc ( r ) 

.(r/-iv)JUii (r) 

.(r/T^)uUl c .u. J (rvi t rvr/r) j^^vyJ'oU >i (i) 

.(r.A/>A)u'ljiJl f lS^^ c .lflj(Y^A/A)ul ; * U (o) 
■(VT^J^-yiU^Ull^jgflj (Y) 
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. (t) <jUIXoX* ^ JTj^rLw Jli, 
*J^- Obi U Jjt AAJ^I Ol^l jtjjj 

cH'j c^'j **>JJ aJ jlfjl J** dUoT t SjJlaj ^Ijj L5L, 
J OLiUcj (r) jLuJIj 4 T^jl. jl^Jlj Su. JJUI oLJ^fl J\j ISli 

. <+*S\ \ £ Li j UjU 
i> ^UJj 4JU~ jil J^u ^Ul ^1 ^ 4! oLT -xi! 

i : ^^uij siUJi 4ju j^l oir *ui jj . (e) « \y»^ 



.(T/TO)uli>JI (\) 

.(o/ir) (r) 
.j«**ij-»:ciuaai (r) 



0* 
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. * « 

a jp\ »_j j t U Jt«j U iJUUI o Jut jS* {y> (JJj 3 j U jju U ^jj^- j 
v'-^J j^l J v'j* ,y ^ i/i jjS^Jl * j J — SJi ja Jjb 

oLJ> Jj Jj i oLJ-l oUyl. JTJ U^l SjJlaJI JL-jJ oj 
^1 olot-lj aaJUL jS^JI i.la^ OUJI ^-..J o^JI 



0> 



.(TVT^^^rjjL^Uyi.ljj (>) 
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. (T) fS^4. SijZ Ujj*jb .u, oUI ^1 >L 

.aJjS^U tl^ji ^i. jj xulj i4&U 4; joS L,; lt ./j 

■ dVr.) fJ ; (>) 
.(u/uJ^^oT^fis^S/^u-i (r) 

jlji ^ siu^r ^xjj jiu. jl oij^- ji ouj ^ j ;u-i vJ j iAj, ^ ^ 

^ OUji'jS* Catabollsm fjdl SJU*j Anabolism .LJI iJU* jl* JUJiS' jilt j\ j\ 

• (H/r.) fJ ; (t) 



or 
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aJj t «uU jj^i ytj |f jisLI Ijlj ^jjl y>j^> : JU; JIS 

. (>) 4{SJ.\ y>j ol^-JI J JpSII Jill 

oLajJI <jLd! oJla jSl aJIjcjI ^ J+J ^1 SjUI 

j^S $\ j£\ <i)l JUL 

AiU ^ iikJ aaJU- Jj!j . j jSLi ^ : oUJI <3 JUL -l'^ t J jJUUI 

(r) - • • * 

Television And jjJuaJI j Oji>JUU ojlSoL ^jj-l jJLJI ol^ 

OJ *LiSll oJufc jl JuLuci uA~Ja2M JS\ L^c. Video 

.(Tv/r.)fjj» (0 

u» k»»J tj**-* ,>* "lij £ (n/U) ^yOJ oljiJI f B^S ^ p\j (t) 
(U/T> ) 4 jfkU OUI ^ ^ sUUi ^ IpUL. Li, ( 1M/v)oU J^ai 

. ( TT/\ 1 ) y^jSU oTjtt f IS^-S ^(fl gs-lj (r) 
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JSU oi ^ * jUkll J lyu ^jji ^Ul 0| 



"I 
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4)1^ -ill ^L>- J ^bS|l i >SJI ^L*- J fb^l oil^ 
^ j^- a* ^ J |f j^ 1 oT >JI ^ Jij . . Jbuj 

C.L. Ju» j t j»U £u« J Uj ^jShj C»l j^-JU JUJj ^Uw. 
^jS di^U! J JU; <J^aJ ( jl^JI ) i 3 juw « » JuiT 

dUi (bj Sfctf fUai jl^^^l SjUS" J <Jy dUoS'j 

: ju; 4j j5j . (r) ^jjj^ jSk dLj u^, o[j^ : JU; 
uu«j J 4jb j>> jsM t}yu £ {t) ^ojj^; if fc- jS\ 

.(v/M)<iU-i (>) 
.(aVoJ-.jJui (r) 

.(lY/TtJgU (r) 

.(o/rr) 5ju>ji (i ) 

Ua» Uj TT ^ |pJMJtjuy» J* ili-Sll *i jyuUJL) ^jNlj olj*-Jl OjSX J (0) 

00 
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. (>) 4Lj Ixju <> 3ji ^\ St^ ^ 

^AL* oUI ojlai. jlT ^ J ^ : JU; <dy J Sjl^JI 

apL. Jtj£*j UjjI Equatorial Line iai- jjlp ^jJI ^JL.j 

•J=J J^r ^ ^ J*l« 



.(TAT/U) ^j&^^U j>. J^iJI Uaj i jUl^j .jKyujjiiw { Si- JUi^t-i- 



on 
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/*&\ yip 



<y *A J 5 " <j j <■ °' ^ «-M u* * L ^ 1 

Hydrogen Gas jjJu^M jl* ^ j>*^\ o Jl*j t ^ j>cS\ Ju%» 

JJJi <j^*f" £• ^^J^ oul&Jj JajUa-U ^jJI H 2 

. (>) Jul- JUI jc- Jo^ 1 IAa Jai J^-j t oljUJI 



J» ^->» «Ju-^ Jl* (£JUa)I ^jJJI Jb* JL* jyfjJL) (j^jSllj Ol^Jl ^Ij ( > ) 



OY 
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• ^ djA* 4z~> jju; ^Lai 
J? 15 r^' -e^ 1 r^' ^S* J* ^ oi \£ t wu. 

U* jlT viiW r UJI Jjt ^^JUI ^ ^ JL.Lt, 4? jyi ^^j, 
dUo, ^05Us- I^IT ^Sl JJJJo I *L juUI o^^ail ju* 

^ f-A gil>c pjrf SjSj S3l -oUT J Jbu Jli 

-uSl) r !AJI Cojj ^ r ^cJI ^ ^ yi) JUJ 4jy J 
J^U vy JI ^ J 3JJJ || ^ ^ ^ j Jbj U j 4 



.(V0/0l)iaiyi (1) 

. ( > w/rv) * jjkii oui ^u^ uju, Uj ( rrr^ v ) ^ui ^ ^ ( T ) 

• (UYV/TV) ^UU^lUIJ^^Ij ( T ) 

OA 
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■ <0 r*-a 

4i)ljN » : If* -ill UJU J Jcj> Jp a, l^S-* ol^ lii 
C-wJ jJj aJ ajl- *JLJI v ♦ • y*~; c»l uylj 

. ajL* Jif ^1 jiUJI *jS| Alii Jij. jJUU y ji OUjli ^ 

Ju*JI *UuJI tjuk iUjI jJuJ JfcjbU Olj/^lj ^Ul M^jj 
. 5 jdW ^Uil j 4*1*11 JiL" c ^ 4a^ U j J j4^ll ^1 jdl 

ft 



.(TAV/l)^^ 

. a xjui j UiUji ^x, j-ui (t) 
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ol_^Jl ol* uij Jul ULjj *Pj^ ; ju; JIS 

,Ju & .UUIj j£JI ^Ljl jU Ai^ai iJaSn ^ 

JJL> S^U Uj^- ^ Aji ^LJI J j^ji j^^i 

Jj^i-J 4_U^I oj_j6 jLi co^l L_u j^jl ,J ^ 

^ ojS^i 1 1* jir u, t il- jjju oui (>,...,...,... ) 

ei^L^ ^JLJ^SJI oLiLUI oJut ol» jl^L ^ J, 



.(lV/0\)oljljjl (>) 

J! J-J ui S-^jU SJULI iJ\U\ ^ 1| ^jjj 4 ^ ^ oUU , ^ ^; (T) 

• ^* J! o**-> 
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i£ jJII j . Normal Telescope LoLp Uj_£JL> J— «jC«J ^ 

Jl Cu>J ^UJt J jUJI olji j^Jt LlJ »JI >Sfl 

^^ia^ tiJLfcj L* ^jjJ iySllj jL«H Ol ji> ^obf jl il 

(J i_*S*l j^JIj Ol uIp jjf o' <j^**-Jb l^yajci ^.)Ja*dj jLJll 

JobJI fLS JIT lit 4 j^l flfcjl J jL^lj JlsLI ^Jb^j 

* * * * 

^ j-j>wJI jl j t |»JljJI J-JLJLj o j-^JI 61 Lijl cJ ju» j 

IfvOJU A^Jbj <P^wJ jipLj <SSJ6\ ^L-a^Sllj f\ j9~)l\j 
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0,. ...... 

v-iji jik; ^ gjz ji ^^i^ ^ ^ i^jj 

. j\iji 

$ A 29 

jjji- A^l^ ^ jj&o ip^JI IJub ji jjj&UJI j JUL, 

JO*Jl I jjb JL ji Jjjj JJ i ^ _^JI ^ jLJU ^ c u jr 
j*) f.^ 1 OUA J* aJub ^j'j 4^ J 

. aJ <L~. jJ^C jl jJLc 

J-f oUtl J_if ^-^J 5J j£JI weJt oU o Jus j 
l*4~ Jij 4 jUpl j* ^lij ^i UaUul Jayj t c_JU- 
U lil oUtl JT J ^ ^ JJI j JLI i,Lkil ^uail j yjb jj^AaJi 
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. ( y iVT Copernicus S~j jiJ $' -**J 
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iiu-j jslui ^ ^ ^Sii ^ju c u,^i j 5jLJj 

£>j ji dUi ^ l^Vj jto J \^ ^ ^ tUiJ| j 

cr^j >v-u L> oA- <^Sfi ^.Uo j ^ui 

. l^o-i jlSL, u^£~ Jul! ol£~j 4 jull 

i*UI J Oil ^ v >- ^ Jjjb - ^ d] 

jJb ^ r ^ ouv^i ^ j, ^s,, JUjj ^ 4i)l ^ 

J*" ^ ^ ^ ^ a- V> ^ Cr- J^LJI o-L ^ 

. AJj CJUJj Aill J>J ^ 

^L; Jl^l, Jt^i, ^^j., 
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JJLIi oli t U>y *l ^Al j *Ut <ULJ; <jl J~>*^~j Jj l^U 

Njo t iaSi JLol 4ajjI Jl*j Jp jj>> ^ I jAi tfri^lp j 

J^l j JjL^ Jl ^1 JaiJJl ^Ujjl JJLli ^-aXi^lj c A^lc^ 

Jjj j£i j ^sfiJ ^^-JU-I JJ^ ^Jl jl lJUb j t ^ ^ J* 

Jj jiw>l |t-=>^ Jl Ja-^ O^^ll j^^J*^ Ol ^ J^J ^lc«^ 

no 
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I Ju j . l^ic- SU-I uij'Lt j i-jbr jgs ^ j^- ^juJI JJ ^ jj, 
oUl^Jlj oL~jNI SLA- j j£j U t^jl (JU-I lfra.M? _^ ^ jVl (jl 

jLJj tiuJl JljJ» Oj-JaiJI f^Uilt juJJ AjjIjJI oJu C^Jbul j& 

. Uli iJL*^. ^ j^l £ SUI 



.vJjvai . 0^,y> JjUI grj.\ (r) 
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J <Si J Cow? j jJ» jjSJl I jut Jjli J AiLii JS" 4-i 

. v l >^^lj JJL3LI 



* V jj* OU- ^y.jJl Ju^ iS-^i f^? 1 ( ^ ) 
• (> V^) ^ (T) 

.(v*r/u) ^wUJisy^ >li (r) 
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by*~~i ^>Sii ^rijsai j *u^i 7j j\ ji jt^ji 

<>* J I^a -ijj ^Sj t^j^ajcu^j t4 ill Juj£ 
JS^ :Uji Jjijj .^io^Jl 4J Ojji- ^1 0>^l3 

•("/r.jfjj' O) 
•^^(r-/u) S j ? J. J iJij(Tr/T>)^ J j a ji C! -i J ( T ) 

.(io/rv),>Ji (r) 
.(M/n)>Ji (i) 
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doU- J* Al* UJaJ IJub olS'j tCwi^f j C^Juj <>jSlL CiJaJjl 

^Sj^ oils iuA- Wl; jis* ctoU-i Ha jl ( *ki< L-jj J 

J* Jr 1 *^ u^-* 1 * lAt 4 <y>\j*\i o& doU-l IJla jlj t S ^bjJI 
<u£j ^1 ^yS-jdll JjjJ-l o'j t Atomic Radiation ^jjJI ^Ui^L O y: 



nor ii- ^ dUi oif (r) 
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Ol C-J Oii J^jjlj jjAJIj J^ijl ^^Ij t y.JJI ^ 

J j.ull lift j tJUJUU OuJaJl dl> J cJUjSJl ^ OjSo" S^JI 

Ciai- Jiiljk-'ill oJlaj 5 j£JI »jub j| VI S y>UiJl oJui JJ*; Vj 
J* JJ^f-a ul « c5 SLaL« >j_^J)) JJf iJLl jbUl 

aS^U oUJlT Jaaj 1^1 jjl; s^U LuJ jlaUL ajL 

••^J c£>ft oULl* J ^ o,L> J 



V • 
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. 0) aJ^Up pSlkJ j aJ ^jijjl JLij Jp CJIT AS**: 55jir jSl J* 33 
t *UlaJI O^p-j J^u; Jp t-jj J e^-l li[ 

y T1 ^ <-*0* J* 1 Ji jla 

aJLJI Ul jJls-sj ^vJ-l lift j t *LsaJI J v--j^ 

o la jl j ^/rj^-' tUwJI ,y iolS oljLii -Uf i ^11 olft cl>«— ^ 

^j^lj £~JI Olj^-JI aJ : JUJ Ajy Jl ay 

. «american 
.^Jj^i d^J^» fW? (T) 
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<y> ^1 J 5U| iyrJ ^ j,^- 
Up f'jis oljUlj J^j SL^I oUjJL* JT Jj4 JiJ 

Complex chains iL> J^L.j oULU olji S^Jl^ oLS> 

• ^.rt-^ ^ *U! ^ J oj jj ^ j ^ 

OL*-ji J~^w" A-jf^i ^ OLT ^ Silicons Ul.1 OU ^SLLJIj 

• V 5 ^ 1 <> otj-Ll Jp- J3UJI ^1 J\ ^jj J\ 



vr 
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j Uljj I4JI JpUI jSUj <.*Jjja jsp AiJli <Pj^j JLfl jjjj 

Siuji ^jSib j** > uu u> j^- vSi ^jSii ^ 

4 l^p j«. jj-jLj ^ jSlI £• jjJu L:li iSJbM Jp Ijjbj 4JLJ-I 
j — " ji (< — » J 40«L-*L>- I $....< ■ JLJ-I t£j-Jj & : JL*J J Li 



.( >0 4 U/Y. ) ^jjkJIj (TtT/>T) ^>Jt h*\j> yrj • 



vr 
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t JLf l*Jyl JUJj aJUw. iJUIj JLJUJI aSjJ! J j 

. (0) 4^>- tl^l^icik^ ^ ojbr JLf I 

: CP 41)1^ j ^jl^JI >uiJI ^U^l Jji 

j^Jjl J^at ^ J^aJ ?U^OaJ U ^JLf I 

Jli 4 JLfl ^ jUj UjiJiS; eik*U ojSj o\ : UjC c^>L^!>U 



.(>0/u)J>JI (>) 

.(n/n) .uSh (t) 
.(V4Vva)Lji (r) 
.(nr/i) ^r^i^i; ( t ) 
.(rv/ro)>u (o) 

Yl 
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Jj t cilia Ji* JJoJI la* ui ^^OljjU^ ^ ^jSlI Jj^>> 
>u J JUI dj? SaljMlj SjoUl JJa Wi^lj jut 




. n ^ r ^ J ^ J* f • ( r • /") ^ >^ ^ ( O 



YO 
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: /LJI Jig 

: I4J ^^ur^ij ^ui jy j*. 

j-Jij uu v ^ j-Tj jut j,i ^ u ^ jr 

^ <> J^j ou^ jj^ ^ir jr jj ^ ^ r js- j 
vuSm JjSi Sjy ji 1^ j J JUjj ^ 

^£JI L^bT J Jtfjj Uip oljj J ULJtiU oii ol ^ ^U. 

Cr il ^ 1 cKj ^j-wi oL-jvi jJb* j^l, 

' »J^li ^ JT JJU Ml V jll > : ju; jis 

J*" J* >*j 

• 0-T/-i) f u;Sii 0) 
VI 
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jL^ ^li c Oi»j2Ji Up JjJ li j JJ-I uii^ II* 0^ 
o>jj o^jlj JUJj -uU-. 4)1 4/^ ^oJI JiUJI Jjjl^U 



.(vA/n)>di (\) 
.(Vrr)iJ^Ji (r) 



YY 
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^hJU Ij-jJ^t v-V* i> Olj-J-I aS^UJLI ^ >^ 

J'jd ^ ^-J' j^J 1 J! fJUJI Ji^. pjj Biologists Oj^^Jj-JI 

f— ' ^! A j5U» ^jSlI J Jub ^ Uj)> : JUJ Jli 

J"i fOi U JUJ 4ji : ^UJI Jli | >jLJI ^U^l JjZ, 



.(rA_/i) f u;Sli O) 

^ : £^1 ^ j_ jjloj.^l jyu^ .(TTT/>T) ^jl^JI >*JU ^SUl ^_xJI ^Ij (r) 



VA 
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.j^Sn Jt j^uij j-^uji i^j^j ^A? -in 
^jij j-^Jij v^-b ^jj^ 1 1 v^ 1 cy 

: J515 JUJ j di jLJ jJ-l J jAj 



Ji oJubj tdJub a^w. ^jij LJ» «b i Jli .(i/\r) (\ ) 

.(rrr/> ) oT^sj) ji* uJ mK j ^ ( <\v/^r) (f jJJi .c~j M 

ois'>ijl ^ <~J5 JmJ J* t >i Uj^Ij t J^J» jjJ* ^ .( ^^/"i) (»u;S» (r) 

.(r.r/i)oiji)i ji* 
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^ tUJJI J~*f J ^Lj o-UI aSOUIj 

ui ^~ mi ji^ uuj. ^ j^um oJl* j^i dJjju 

Oj-fc 3L,*U 5XJ.I oLJI j^Utjc CL-JJII ^U^l 

Siu ^b- ^ aalui oaa ji tJ _^i ^ui jiuu 5jai jp jj^ 

• <~>x*J ^aa, jUyi ^ ^Udl WJ 0J 

<V C ^>UI >UI ^juj ^a^lfl .ijtfi 

J^ai dliUI apwJI cJITj ^wTjSfl Jj^ ^ oM^U o^Jl 



.(ovr/u)uUi-u. (^) 



A* 
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. Oxygen is necessary for Metabolic Processes . ^ jJ _^Ldl j 

sjaij <-^f^ *L^i <y t^jwi'jNi J^b lji (Jja; Lis' 

Op-Ij t^wS'jSlI *Ua*L OLJI i o _kj&I -x tr -~S' jl jU L-L^l 

. CjIjLJI <Ua_^ I j _jJj^Jl x~£ jl 

dJUL; ^juJI LJUp v'j-^ 1 s wC^ 1 V 1 ^.^ ^LI^ 1 ,yj 
a5L^ u U So^-lj o Uji L. jLf^J jl v?= ^ J^ 1 
>f I Sjly- ^L^Jb ^dl Jjuc* ibjjj t Jis»l jJI ^ jJI J *UI jA 

.^bjJl iljCLilj tJLfcfl ls>- jJj 
Jl till (J iJl jJI jUa*)l i J* Ojj^dA* ^Jl <JU-p C~~J J 

. lf= jly ^JiJj <, U^IjJI X^jSfl cxiaJb ^j5J Jj OLJI 

. <uU jw2j j lJUjJ-I ^ jUJ a^ju> JJUai U (jli (jLaJl j 
. Xerophyte Plants j^^JI OL'LJU <jjl j>^\ oULJI ^ ; j 
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U ^^Jl ^j^T J£i Lp> ^ U~ 1^ 

I4JJ- Jai; iijiS' a^j oUJ* jls- y ob'LJI el* tr i~ J 
J 1^ 4 £dl al^. ^ j^UL oUI J*Ju OL^SlI ^ Jj 

^ jf 1 J «jLl» Ojjjj j^Aj OULJI u **j fyijj 

JU j Ju^" oAaj oUI o Jl ^^^JtJI J^j oji J 

^ i^tj Jii J! cpJl US' ja l^Usjj Ljil^i J 
^wJi AjUp July u*a SaU jl ji juli j^ jj; j, 4 ^lk^, 

.kjjwtf; V' ( j^«l-jJ-l f Wlj4i)l^ t .| J (^) 

Ar 
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. ^kll (Jb j^>- I Jc~+a LTL- oLJI JiLj Uli 
frill ^P litff o Juaj ul>L« (JJ Juij c^jCJj jj JuA-I oJla ^jAlJ 

c 

SjlHI Olij^l a5I j till o'3^-' J--i IJuj L^p-Lwo 

ijA o uUi* o^J^t uUj j^Sjl (^cjl (j\ ^ J jaII J 

ft # 

M ft , ft 



at 
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. (l) ^ JjjT A; ^ j^jj ^ JT : JUj 

^J 5 * U*iJ>~ (0) 4 J-^ 8L£jUfc U ! ^ : J« 

^1 Jl \^\^» ja jjXJI oJUfc ; UoJl Jp JlpLJ Jul jjjl o JJb j i Juljj 



.(io/or)^! (O 

.(1Y/>Y) (T) 

.(r/ir) o*^ (r) 

fJ+j Jji f\ :(T"W/l) • Jt -ii j-Jllu-j.^j;! J^i, .(tVoi) >UI (0) 
*J* t *iliL 4)1 jjJ oLI J* i/^l .j^ fcji ijij .|> Jai-; Ijd, 4 «JJ ^LJl 

At 
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j>. *L~L UjjA. jj^J ui J* w j>. dUJJ y *Lu^Jj 

Wr* Metamorphism Cj\y^ 

jU. jjl ^ ^j-W Uo j oUUI ^ ^ j^l oiL jij 
t ju-j ^^-ojw « , H j t L-L.! U oLJI ol JjaJI 

4i)!j ^^c-JI ja uijJI 4***, SjJo 3ij i 4 £lJI OIL. ^^Jl j 
Robertson yjj Jij . ^\ JU; j <ul>^, 

^ Jj ^ <JUaA; SI ^JJLJI Ijjb kva; ^LSI o\ gkU V ^ 

AO 
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. till ^La^ol J 



<Aiai JI^JI oAA 4k-|^ r l^lj Ol ^1 1^ ^ " >jy 

,jLjb (> M 1 OUI Jp 4^ jjljj J 

^1 5^1 oIa olki^, ^ Aij^JI Ul ^ Up jjj U oU^ oUl 

v-^OJ ^1 Analytic Enzymes iJU* Olf^b l f . r JJUw U jU^ 

lf*Us*^ lo-^j Organic Substances io^ijl 5 oL_^ 

JO« l|il>i J^p ^ oJljj Ail^i J^- |^ JjjL j| ^ 
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WW OU^NI OUI ^ U^Uj jJljjJI uUI 



AV 
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cr- J^l J! OUIjJ-l Biologists o_>~r ^Ij-Jl ^1 ^3 jsj 

*6jSJl JaU jUjJ rji JT oUjjjlj ^^Ji jijj 
N jdl ^ ol^l! ^ jy^ ^j, ^ j j,^ 

^ °w <s* ^>Sii ^ okit jr t oL-uij oui^i 

ji l|J J^JI Ja~J Sib? U ^ j! J^UL! ^ ^ ^ 
Biology L^jJI ^ J ^a^l J^jUL J, ^ ! Jut oSl 4JU*i; 

. Botany OLJI ^Apj 



AA 
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jjj*. If* Variations ^jLJIj o^jj 

f^ 11 Shape J£iJ! a^U ^Lj y> j t jUp^I j ^SUJIj 

j-JL&Jl Jj Age Peroid j-wJI J ^J? j Function LiJg ^Jl j Volume 

. Multiplication 

Jp The Biggustone of Mammals OJdl oUljJ-l jj&j 4 J-aJI 

4_AUo Redwoods 3 jLfl 4*j>«*a1I OULJI 

bljpt oaa. jljJ»l jJUl jjJ ^ J> 'U.J Jl ^ JwJI 
. (r) aJ jSlI OUI jJ-I j QLUkll j Ol y U, j& V S jfJts- 

u ^ Uui biapi Liji djuj^r jlji jjui Jjj 

Olji L$*-^ j 4 1*1^1 j ^Jpj-os- j-c 1$a^£j U aJUxJ La jl ^pI 

.4iib 
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jtfi *L^i vULa ji jlo i^JaJi ^ jyUi juai J ^ L-uij 

^ Light Microscope ^aUJl ^j-s-aJl ./P*^ ^ ^ , ^ s ' Jti j 

Electron jj^SJNI oJuo t aJ^I jJt- jilijjl 

icroscope 

\yry 41)La JIjj 4 jJ>\£-\ Cr^ij ^3 SjLa?- juj <j ^Jill 
Jl L>-^-i U <J_^ ^ll^j cxiScJj ^..,,i.i"J Sj^^kai ^ 

* • 

J 4-JUl ob-Ull Jl jl jljJ-l iiJb* Jl yJfcju ^JJI 

jJUJIj 4_^*JI JUbLijj . Scientific Museums ^1- 4-JUJI oU£JI 

. JUJj <!U^ 4)1 oli _jis£ ^ 

jJUj J5U* Jl 4-Jjlj classes 4_Jj Jl oUljJ-l *| c JUJt pli j£j 
JUUai Jl. Families J5Ui Jl , ^pJJI pJu Jli- 4 1> 

• ^*-C*J Seals j^J' J y** j Dogs * r >'$&\ <L*ai j Cats UoaJI 
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boi yi ^ ^ jmi J* oi £3 

JI J 5 -^J tGenuses ^-I^-Sll ^ Wj^" J 5 * f 4 Species 

. JJUaiJI ojub Jju <u£JI J iUJlj OpU> aLojl Family iUaiJl 

lc* o^j 4 i/ 15 " cH Ji 5j >* ^ oJu 

Jj (J^l Creature Unite jliU oJ^-j jl L»jyu> j^-Jj 

. *L^I jy>« 

.Physiological functions JLs»- jJ j^-jU' oU-I ui5U?j J_^l JJ i3j^ 
J.%.-.. . Respiratory System ^-jLJI jL*fl jli la* J* JJi j^j 
-bj dJ^SlI j-flj cL-L-l JLJIjll v-AMj J J 

^JLsJl UbjLp- jj-kj jl Ji-; M JIT *W J W ^ 

ji aJ* j£Jj t jLJtAJ yb ^ aJ JL-JL SLU jC* ^jJI 

uUJI jJj j% A li ^ JU-JU jj£, ji j£r tvilb 
s^-Ui; S^htt j^>» J ol^jJ' cJ-^r-'j C^--' 
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ojU^I j <uU- SjoSj JUJj jJULI SjJlS ^; 

£ 

{J*iO\ J^i . According to Circumstances J>\£ J5" L$J ^^iL*, 

A A $ 

L^^U; \ yT J>c~Jj \je> \± <u* I jjirlj 

jL£< ^ *LLI oLL^ cil^ ^ i^jSl ^k- ^bji ^ ^1 /vo 

ij~\y)*-X i*j j^y ^j;^ ju; <Jy J Ji^ .(>n/u) j^Ji 0) 
uUl iij ,y ^^.J ,m v u >»f ^ i_i_Jl c.^ ^ui j\ .^jlili 
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J ^yil JjUsjj tOlj^ J jU^jl OJ : ^^aju JyL> 

JJiJ Olk^lj jUJt U^* Jl 

. o^^JI ^'L^*- 4kiL* aJU^ *LLJ> ^^jj 

^ji Jp i*JlS <*iUI ^JUJt oHjjJtj <^^>*JI <J I3J ^ j 

St 

l^J ^t»'j Electronic Microscope (Jjj^JNl j^II j 

IfJ j^-l JT t is^U- jJI jpj JiJ^ J^J J 

. *UI SL> ^ yfl Sj^p^ J JjbJii li^l 

ji^Jt <*±J< JUrj <Ji C-J Jij t ^ Olk^Jll ^li ^* Lroi lylS* ( ^ ) 
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ffk ^ olkxilj jUwJI ,1*^1 J ^.j^ JJJAT t ^jaJL 

• ^fc* t>»J Us* k> La Jl 3*5-1 j 
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cjjjl jUw» JJjJJt :o^" J ^Sll (U)M J15 

u^'^o jScJj 5-S-JI aJU JiiUJ JL^ ii-L^ J*-b 

^jL, 4a Jls* J jJ^JUl ^ Ual f~s? JjU U bli 1 4JI J-^J 

. 03J3J 4J _j&o Ju^eJ ^ t Ifciaiw ^-jJ Sit* jl^b 

ft ft s 

iUui j . c^LIpI jl >>«-vaj o^U 1^1; <U-~>- o^J^j t <J*' J>j 

.(TT/00)^ (O 

^jj ju»j «^ c/V i* 1 ^ (^Av) j^l £Jj (O 

^0 
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iL^iaj ^IScO JU- JLI jl <jl JUJj oUw- 4i)l o jjJ> j 

* ^ ft ? t 

^ aJ-I *IJ JLiu ^^Ldll ^JUaJl y> jJ^Wo^^j 

ji j Big Colonies aJ^U oIj^jCw Ajj^Ll JTLAI o j& j tjl^l 



. A^^^ j^Ul^ij (t) 
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JLfl \>\j}> : JUJ Jb" 
iUU-l A^JI ^ l^TU! ^ JLfl cJLjji ISIj ^1 ^ 

Jis ^ jf i J i^ij jj 4 jjui ji jp 

y V 1 **— 11 JJr^ jf 1 J *^C- j! tOJuJj ^j^l 

. (0) 4^ JLfl 



.(r/AOjijfc)' (>) 

:(tV0/t) 

« Uli ^Sll oLJj l^W ^ cJlj JUL I lil, „ 

.ui^ .y^ai jb . J» (rr Vt) uiiiSJi (r) 

, .(tv/u) (t) 

.(>• t Vor) j>J> (o) 
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h) 



[\j t £lLjlj LjjJI 3 c-5JU- Lil dili jUUu 

. (r) ~ J*.~>l\- j\fj LJjJI v !> JJUi Jt JUJ4DI Ulji UJI^^i^ 

. (r) <fu^ cJi£i JLf 1 )> : ju; <jy j/u 

t >U! JyiJ "li^ ILa L/Lj Juo JLfl OjU :^jUaJI JJu 

JLj: JLJ.I 4_-JiJ 4_i £-oij ^^L^Jl ^ y ^_aj Sjl^U- 

. (0) 4^>UI JLfl 
^ jjl JULiJl f £>iJlj /UAI ^Ju. jj-aJ ^jl Oil ic j£J j 



.(U1*/TA) _r-£J> ^— LJI ( > ) 
.ujjvai ( \ -v/i ) o3^' jy-iS (r) 

.(t./ya) U' (r) 
.(v/r- ) ^>JUuU' ~u (1) 
-u^OjUi ^1 : jaji J ^.ySh J>u Uj- cJl£i JU; *Jy ^jmj .( >r/r- ) juii -jj (0) 

Ji-U jLi J, JLaC. C-Jj JL*- ViVT j I^UJjI^ jla, jjii Ji. U^-J 

•^/^ ■ V 1 J>r <fc -*r~ 0" ji p> 
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L^T JLJ.I CwJLTj Jl_f lj ,>jSn cjb^^" rji ^ : JUj J 15 

UlS ^^Jj ^j^i ^ ^ ^! ^ JL, LLJ 

\^ ^ tf' '^'j ^ ^ & ^ ^ U-ai^ 

^L, il^lj jUSJ U,Ui JU; J is ^ t ^ t ^ «^ t 

. (r) « if£J* U*li Sl^-j j^JI ULji Ul 
>lj ojj a^jj U ^r-Ji dJLAj La .IjAI j ^Iksi LLJ oUJl ^ 



.(u/vr) j-.>ii (\) 
■ <-*.j^. ( IT" a i i rv/i > ^ ^1 ^ ( r ) 
v_-Uij Mlv- : iJUJI cJli : Lk.1 J>L, ^ . iiydl . J» ( > VV/l ) ^^>U jUSUi ( r ) 
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. (T) \l^a LiT JLf! cJITj t ll, JUl 
ULS UjJCi ILJ Jj 1$a~j Jli ; JLf I ^ di; _^L, ^> : JU; JS 

. till °j]ju c5^' i£ j>^~~U : ^j^! ^UJlj 

L^LJUI ^ j_, JLJ-I Jlj-^l ji ^ ^_ ^Tjjl UIUI ^jUUlj 

.( i ./W) OV-jll ( \ ) 
.(1VT/T^) jULl^ljj (V) 

._i^j,Ui (r) 
.( \ -v - \ -a/r- ) <J» ( t) 

^ u^ij ijU^ji t dui .-cwSii :(rn/n) a*.u J ^yji (0) 

^ . • 
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dJLaj tJ^H u**^ jyy^ vJLSU^i (.IqJzju ^ I L^si*j ^ 

c c 

e — e 

^wcJ JLfl AjJbJ ^JJI jw^JI jl frlj^l K r Js>\ aJLp ^ jJI ^31 jJI 
Ob^l <j£J j . ^M^JI ^^aJ J <uU JjcJ j t aaJLLI 

. {r) jJ^t ^JJ> dJn Jt >N1 <>*JI JLjjj JLf I 

t JL-cM t.; U^U- jwll Jdj^ 0* u' Oy^iJ t 

o j& o' <^&k ^ j «. ^j^uJL L*U* lJu~J1 (Jd^ 0* *LuJ'j 



:JU <)y j ^TjiJI ^ j^j^ JUfi JLJj JLfl jy-tj} ^ (>) 
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^-Ul ..JU; <Jy J j^- ^ jUJI 5 ^ 

J^jl J ^-J U dL.fcJl ^ J> j^Jli fc oLJ^Ji o j-A ^ 

fr*> jJl JLfl jl «J ^Li ^ ^JJIj t J^i ^j&ji j ^jji 

j,Ui ( \ ) 

.(^/Y.) CJ Ull (T) 

. ( o / \ • a ) s*jUJi (r) 

. l*^ ( TM/\ a) 
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J cij-^JLT jy^J jjl JLJ.I j£ LjS* Jl 
U J*= Jj'^ 1 OlS' lilj ^ 4JI ^a; \j 3 , i^J^j 

fl 4! A 

JUI j^J, ^ : Uj *Jjij ^ ^|*Jir JUL I o ^Jj > JU; <J ji J 

lj— *j 4 JUI JJLL* N 4 fcjUl JUI j^rf, ^J^UI 
i> JU» ^ ^ jaJJI Jl jaUI ^1 ^Ul JlSLiJM u 
. JiUI oLfMl ^j-^ ^ o^j ^1 la* J l^i^l 

u&J t JljjJI Jl U ja\ ApUI ^Ju ^ OUJI ^ JUlj 

oO^lj Jj^k, ji oO*-lj S^Jj Jp OjSJ Uljj J lu* C~J 

^lj 



.ci^jj^Ui^^i (t) 
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^l* ^ UL^ulj Slj-J JU ^}\ jy ^j c j\ \j JbJ 



.(rv/vs)oi*}Ui ()) 

W 
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. l*£Jui ^1 ^ki ^Jl ^JL}\ ^ ^ 

ui^i ^ ^ ^ ji IS , t<Ujw ^ e ^ 

aJ^aT ?^Ji oj^So ^ ^uii dJUoT olT 131 j , 

<> <>jSMj ^Ij^JI jii- ^ jjl ^ ^ . Lij JU; Jiij 
<UL,> JUJ ^ mU Z J, ^ jJUt J! 

^UJI o3LU .up 4iJ! oJup jt* pU^I ^Ij Jl AjA 
4JU^ aJI ^ aJ <J «u> l^lj^ ^ ^ju. Jp Jju 

• (0 JUJj 



y > AJ »>- 1 j ( ^ ) 

• ( ir/n ) ji jli j?S}\ ja\ ( T ) 

^Ij^l t .U-jSlI t .ujl sa-^ t .Ul <JU l^W Vsli . j* ^ ( r ) 

■j/*nV(W^»^5L)li (i) 
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<LoUU t a^UJI Ajjlr-Jl i^iU-l (3 ^Li J^r jl ji j 

Lilian LaJ I jjh JlSJ c v wj^J ( Ju^ ^jju ) J IS jj 4j I il 4iLi:> ivjlp 

c 

<u! 41 ^ jjl £*l ^Jl eiJl^ jikil ^yLJlj 

t 

^? ) c/^ 1 O^Li ( .u* ) ^aj j^Txi I Jl Mjl grjtHrjy) 

Mi Lj-j_^j j _^ki j* 1^' (v'y - UJU . ) y (v/ 

* * . 

4 _W£- 4£ ^4 y 

jJLAj M .Z 4 ' W **AA' »M J* cT^' '"V 1/ 

JjSlI Jlf Jl j 4 jT yUl ^jwdl ^ ^ _^L. Jvp. _jjl y&j t 4UI Ml Up 

jl^^li ji* 4 ^^JUJ! jb»**Ml JjSl' Ai-jJI UUl J 



.(w/n) JVii (i) 
.(T/Mr) j*jJi (t) 
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f L-Nlj 4 (,) l^ji^i £_JU N il ^cJL obl^ i^^r 

**** iS*J* u&J • ^J-^i u*j y ^ U .up 

j lA^i Irjy -u^ ^ *^JI ^ j <;| : JUi JbJI ^1 ^JL, 

j ^ di~s u ^ >"^i ^ jp ^ ,^s\j^i 

*ltwJI 4 ^kJI J JL»-lj jiU 1^4 JIT 4 0jljH 

Jl SjLil « ^"Sll ^ Sw Jp ^ ^ » 4 U^U; jji 



.<J^ .a^ai jb .J» (rr-A) uiii^i >;i (t) 
.sJ^(\u/ro) ^j\J\ j^Jdi ^ (r) 

.(TV/V*)oUjUl (1) 
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4 y^L^ 1 j^L-j j^aJ'j ^-^1 v cdiSji (^JJI o^Jl IJla 
^ <«UJI A^iLfl le>l>jj U AK> Jl LgJiAj c^"! j£JI oIa j^iJj t <u S^J. 



. ( i vr o/r • ) j ^uit . jduji v j 4i 
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'^>J^> *ljubl 

A i*jJL* 

^ jUo ^ j t\ c *J\ (J |? 

W O^jNIj OijlcwJJ Jjjlj J^ill 

^ <\ ™ <>j^ olj^Ji jU- 

y ^ ^*** 

rr JjL« 

*C l*il>l <y ^jiH ^ 

rv oL^L ^j>*Jt 

T ^ JLfl ^ 

r • <>j^' hi/ 

V\ £JJ. 

rx U> ^fc-Jl ^ j£ ^-^-tJi 

ro UUo uliJi j^u ^j^Mj 

a^jJ-i o^Uijii JJU* jf^Ji oT^sji yp 

rV Cikp jLLJi lil^ 

rA oi js^X\j uL?i yJ ( 

i ^ p ^ ^ <Jr* ^^-^^ 

< r oji JliU Up *^Jju N 

frltwJl J J^ua; ^JJi 

j o aj^-SJI <LJij ^w»Jji iiJl 

tY iSj^iJ ^J 1 
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. Mjlall jbul*!, >^t jjbJl ji> (JL^lj 0^1 



